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The model of random dense packed hardspheres (RDPHS) has been shown to be of fundamental importance for the description of simple monatomic liquids [ I ] and it has also been successfully applied to binary sys- dering takes place between the 1 and 2 particles. As deduced from thermodynamics, such an ordering is far from exceptional in liquid alloys [4, 5] , and is likely to occur in the glass phases prepared from them. Moreover in the diffraction patterns of some liquid alloys similar effects have been observed as for disordered polycrystalline substitutional alloys, with tendency for heterocoordination (short-range order) or self-coordination (cluster formation) respectively, both effects being described with the same formalism and under the same head-line "shortrange order" by Warren, in his book on X-Ray Diffraction [61. We will adopt here the same nomenclature with a slight modification since we use the word chemical short-range order (CSRO) in order to distinguish these ordering effects from the topological short-range order of the global atomic arrangement which is responsible for the non-crystalline structure.
Formalism
As a simple starting point, the I and 2 particles of a binary alloy are more or less randomly distributed over the iiggclicgl sites of a structure, which we call the "global structure [7] . The question for CSRO would then be to gather information on the distribution of the 1 and 2 particles over the sites of the global structure. From the different partial structure factors which have been proposed to describe binary phases, the most directly affected by CSRO is the SCC partial structure factor which has been introduced by Fihatia and Thornton (BT) [8] .
If we call b the coherent scattering amplitude and ~'(q) the coherent scattering intensity per atom, we define the total structure factor S(q) or ST(q) of 2 a binary alloy as S(q) = I~(~)/< b > where < b2> = 2 2 xlbl + x2b2, xiare the atomic fractions, and q is the absolute value of the scattering vector. According to BT, S(q) may be subdivided into 
and as a consequencel2 a 2 -xk/xR where R refers to P the more concentrated species. Zero, positive or negative valuesof the a parameter indicate a sta-P . tistical distribution or a preferred self or heterocoordination in the p-th shell. One has observed that the RCF curves of some liquid alloys are very similar to those obtained for the polycrystalline disordered substitutional alloys. Reiter et al. [10] showed that melting left the,CSRO of the solid Ag-Li a-solution practically unchanged. Thus it seems logical to keep the same formalism for the liquid phase . However, there are then no well defined coordination shells and eq. (5) and (6) 2 E~~ = -RT aRnyl/ax2 is the "excess stability function" introduced by Darken 1121 ; y is the activity coefficient ; R is the molar gas constant and T the temperature. According to Thompson [13] , whenever E~~ is different from zero, CSRO occurs.
Determination of S (q)
CCThe complete set of three partial structure factors may, in principle, be obtained from three independent scattering experiments with different scattering coefficients [141. Important information may also be obtained from two or one scattering experiments, by comparison with models [11, 15] or by discussion of CSRO effects like a prepeak. If the alloy is of the substitutional type it may be assumed that SNC = 0 or is hard sphere like. There is however a severe restriction to the application of these methods since the contrast for the SCC partial is often poor due to a small value of (I-a) in eqn.(l). One notices that the contrast (I-a) is composition dependent and is optimal at xC;) where it depends only on the ratio of the scattering lengths. xy is given by We display on W e s e e on f i g u r e 1 t h a t u n l e s s b2/bl i s s m a l l e r small-angle s c a t t e r i n g (SAS) produced by concentra-
than Q.5, t h e c o n t r a s t i s l e s s than 10%. This i s t i o n f l u c t u a t i o n s . C r i t i c a l amplitudes and exponents
f o r example t h e c a s e f o r CuSn, CuZr, AuCs and tfgAl.
f o r SCC(0) and f o r t h e c o r r e l a t i o n l e n g t h 5 of t h e X Ray s c a t t e r i n g g i v e s a n e x c e l l e n t c o n t r a s t f o r f l u c t u a t i o n s could be c a l c u l a t e d from Ornsteind i l u t e s o l u t i o n s of an heavy s o l u t e i n a Zernike p l o t s of SAS p a t t e r n s y i e l d i n g S(0) = 80 l i g h t s o l v e n t . A c o n t r a s t v a l u e of I a t t h e optimal a t T = T + 13 K i n f i g . 2. RCF curves a r e shown composition, i s o b t a i n e d i f b l a n d b 2 h a v e d i f f e r e n t i n F i g . 3 f o r T c + 13 a n d T c + 1 5 0 K , r e s p e c t i v e l y .
s i g n s a s i t i s p o s s i b l e i n neutron s c a t t e r i n g f o r which t h e following s e r i e s of i s o t o p e s o r e l e n e n t s
have n e g a t i v e s c a t t e r i n g l e n g t h s ( r e l a t i v e phase s h i f t of T of t h e s c a t t e r e d wave): 'H, 7~i , n a t~n , 62Ni, n a t T i , Is2sm, 1 6 2~y and 18%. I n t h i s case, a t t h e optimal composition x;, which i s c a l l e d t h e "zero a l l o y " composition,the sum of t h r e e p a r t i a l s , 
The d o t t e d curves come from t h e c r i t i c a l SAS and
have maximum amplitude a t r = 5 . The RCFs a r e p o s i t i v e over l a r g e d i s t a n c e s , i n d i c a t i n g f l u c t ua t i o n s with p r e f e r r e d self-coordination. The small peaks a t 3 and 4 a r e r e l a t e d t o p r e f e r r e d Li-Li and Na-Na d i s t a n c e s . With t h e assumption t h a t each atom i s surrounded by 10 neighbours, a v a l u e s of 1 0.5 and 0 . 3 were obtained f o r t h e two temperatures from Eq. ( 5 ) , which means t h a t a L i atom has 8 and 7.Li neighbours i n s t e a d of 6 f o r a random d i s t r ibution. On approaching T from 590 K, t h e RCF w i l l remain almost i n v a r i a n t a t small d i s t a n c e s , however, t h e r-range of p o s i t i v e pCC(r) w i l l diverge a t T c' There a r e numerous systems where SAS, i . e . segreg a t i n g tendency has been observed. SAS One notices that this contrast is composition dependent through the partial molar volumes and is also affected by isotopic substitution in neutron scattering experiments 143, 441. In the zero alloy case C simply equals I/x x 1 2' B) For the liquid zero alloy Li 0. 68ca0. 32' S~~(0) has been found by Ruppersberg 1181 to be almost ideal, i.e. equal to x,x2 (see Eqn. (7)). The strong oscillations of S (q) as displayed on CC figure 4 are due to the large size difference (a /a =0.78) between the two species and are Li Ca therefore very similar to the RDPHS curve calculated in the PY approximation. In all three cases there is a negative peak at the nearest neighbor distance indicating a preferred hetero-coordination. There are good reasons to believe that the alloys are of the substitutional type with SNN(q) not too far from a RDPHS curve This is not necessarily the case however since one might imagine a segregation tendency between a pure element and an hetero-coordinated cluster, which will give at the same time a prepeak and SAS.
----RDPHS (PY)
On the other hand the heights of the main SCC and RCF peaks are not directly connected either. The figure 8 displays ~C F curves calculated from the complete S CC(q) curves of Li4Pb and from only the positive part of the first peak of q(S CC -x 1 x 2 ) . We see that the strength of the SCC peak is in that case characteristic of the range of CSRO effects in real space, its width yielding a correlation length which for extended CSRO will probably be strongly affected by temperature. The a parameter 1 itself depends on the whole SCC partial and one must be cautious at interpreting total S(q) curves.
These two para meters,^^ and correlation length, might be sufficient to characterize the CSRO of the system. An interesting additional information is revealed by the RCF1s: the compound formation tendency seems to be correlated with a relative contraction of the 1-2 nearest neighbor distance as compared to the mean 1-1 and 2-2 distances [lo]. It would of course be quite interesting to obtain detailed partial structurefactors for this system and this is the object of further investigation [44] . Since it turns out that the main potassium metal peak just occurs at the qc position of the salt SCC peak we have even no qualitative proof of charge oscillations. one observes is not due, as in aqueous solutions of NiC12, f c r example, 151 1 to the metal-metal correlations alone because lbLil is too small to produce such an effect. The prepeak to main peak position ratio has again a very low value, it slightly shifts from 0.52 to 0.50 while diluting from Li-4ND3 to Li-6ND3 and-it may be as low as
